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complex.   The general equation for the velocity-potential of an incompressible fluid, viz. V2<£ = 0, thus becomes
arz     r dr of which the solution, subject to the condition to be imposed when r — 0, is
or rather
0 = 4eifn«+te» J0(ikr) ............................ (5)
At the same time p is given by
p = -(p' + inp)<l> ............................. (6)
We have now to consider the boundary condition, applicable when r = a. The displacement £ at the surface is connected with <f) by the equation
dr         in dr........................
The variable part of the pressure is due to the tension T, which is supposed to be constant, as is practically the case in the absence of surface-contamination. The curvature in the plane of the axis is — d*g/dzz, or &%. The curvature in the perpendicular direction is (a + ^)~1) or I/a — £/a2. Thus
•*•                                    «-»2
a and the boundary condition is
or by (5),
T   (le*n*
JL      \Ki   Uj
a quadratic equation by which n is determined. If X = 0,
as found in the former paper. In this expression ikaJ0'/J0 is a real positive quantity for all (real) values of ka ; so that the displacement is exponentially unstable if ka < 1, and periodic if ka > 1, as was to be expected. In the former case the values of in are numerically greatest when ka = Tr/4'5.
In the other extreme case where inertia may be neglected in comparison with viscosity, we have
.M^(i-w/ ..........................
pa3     (jf/p.J0                                         "-    J
so that the instability is greatest when ka has the same value as in the first
case.e parts. This admits of easy solution, and the result illustrates the behaviour of the thread of treacle in contact with paper, and shows that there is a marked difference between this case and that of a thread whose disintegration is resisted by true fluid viscosity.
